INTRODUCTION
Seashore paspalum (Paspalum vagimatum Swartz) is a succulent warm-season turf type grass that belongs to Fam. Gramineae, but it retains a healthy appearance all year-round, unlike bermudagrass that tends to go offcolour during cooler months and short days (Huxley et al., 1992) . It is easily propagated by cuttings and pre-prepared rolls, and fast spreads with lateral growing stems called stolons. It makes an attractive perennial turf in tropical and subtropical areas and can tolerate irrigation water with high salinity levels, withstand mowing, treading as well as wear and tear (Morton, 1974) .
Turfgrass plants usually undergo many stresses, i.e., they are crowded together and compete with each other for water and nutrients. They are regularly mowed and their clippings are often removed. So, they must be well fertilized to face these competition and the un-natural demands placed on them. With proper fertilization, the lawn will maintain good colour, density and vigour and will not easily succumb to insects, weeds or diseases (Peacock et al., 1985) . There are many types of fertilizers handling now in our local market, among of them is humic acid or humates which provide soil microbs with energy, improve nutrients retention in the soil and enhance the water holding capacity (Dorer and Peacock, 1997) . In this regard, reported that humic acid liquid fertilizer at 20 ml/l greatly improved height, covering rate and herb fresh and dry weights of seashore paspalum plants, besides increasing the leaf content of chlorophyll a, b, carotenoids, total soluble sugars, indoles and phenols. Similar observations were also revealed by AbdelFattah et al. (2008) on Tifway turf.
Diatomite powder prepared from one-cell Algae that their membranes are saturated with silica, i.e., silicon dioxide (SiO 2 ) is using now as a source for natural silica which provides the plants with energy and reinforces the plant's ability to protect itself against biotic and abiotic stresses, and soil treated with it will have optimal fertility through improving water physical and chemical properties and by allowing nutrients in the soil to remain available for plants. It can restores heavy metals and hydrocarbon-polluted areas and decreases mortality (Nathan and Morgan, 2009 ). On woody plants, Kozalowski and Davies (1975) mentioned that silica significantly reduced transpiration, with a positive effect on plant water potential.
The dry powder of moringa leaves (Moringa oleifera Lam.) are widely used for food, medication and industrial purposes and also for organic production of crops due to its content of proteins, fats, fibers, carbohydrates, amino acids, vitamins and minerals (Price, 2007) . In a recent study, Moyo et al. (2011) found that the dried leaves of moringa contain the following minerals: Ca (3.65%), P (0.3%), Mg (0.5%), K (1.5%), Na (0.17%), S (0.63%), Cu (8.25%), Fe (490 ppm), Zn (13.03 ppm), Mn (86.8 ppm) and Se (363 ppm). In this concern, Youssef and El-Sayed (2012) postulated that 1 g/l of moringa extract as a foliar spray significantly improved vegetative and root growth of Euonymus japonicus cv. Aureus transplants and increased the content of chlorophyll a, b, carotenoids, total indoles and total phenols in the leaves. Furthermore, Khenizy et al. (2014) noticed that a holding solution containing moringa extract (25%) + sucrose (2%) + salicylic acid (150 ppm) increased flower longevity of Gypsophila paniculata cut flowers, as well as fresh weight %, total carbohydrates % and water uptake, but decreased water loss, maintained quality rate, water balance and decreased No. of bacteria in the solution. On maize, Emmanuel et al. (2011) stated that cakes of moringa seeds increased the mineral content of the soil, and this in turn increased the yield.
The purpose of this study was to explore the effect of some fertilization treatments on growth and quality of seashore paspalum turf.
MATERIAL AND METHODS
A trial was performed in the open field at the Experimental Farm of Hort. Res. Inst., ARC, Giza, Egypt through 2013 and 2014 seasons in order to examine the role of some fertilization treatments on improving growth, density and color of paspalum sod.
Thus, circle pieces from pre-prepared rolles of seashore paspalum (Paspalum vaginatum Swartz) at a radius of 10 cm (their fresh weights ranged between 90-100 g) were carefully taken and planted on April, 1 st for each season in the center of 40-cm-diameter plastic pots (one piece/pot) filled with about 6 kg of an equal mixture of sand and clay. The physical and chemical analysis of the used sand and clay in the two seasons are shown in Table ( 1).
The pieces were gently pressed with hand to be more contact with the soil mixture and were then daily irrigated with about 300 ml of a tap water/pot during the first 2 weeks after planting, while afterwards were irrigated 2 times a week with 400 ml of water/pot till the end of experiment. After one month from planting (on first of May), the planted pieces received the following fertilization treatments with irrigation water (fertigation), monthly for 5 times till the first of September of each season:
1-No fertilization, referred to as control.
2-The humic acid liquid fertilizer (10 N:10 P 2 O 5 :10 K 2 O) at the rate of 20 ml/l.
3-The diatomite powder, as a source of natural silica (SiO 2 ) at the rate of 1 g/l.
4-The dried leaf powder of Moringa oleifera
Lam. at the rate of 1 g/l.
5-The commercial complete fertilizer at the rate of 1 g/l.
6-The humic acid treatment was combined with each one of the other treatments to form the following 3 combinations:
a. Humic acid at 20 ml/l + diatomite powder at 1 g/l.
b. Humic acid at 20 ml/l + moringa leaf powder at 1 g/l.
c. Humic acid at 20 ml/l + commercial complete fertilizer at 1 g/l.
The main characteristics of humic acid fertilizer and chemical analysis of both dried leaf powder of moringa and commercial complete fertilizer are shown in Tables (2) , (3) and (4), respectively. The pots were arranged for each season in a completely randomized design (Mead et al., 1993) , with 3 replicates for each treatment, as each replicate contained 5 pots. All agricultural practices necessary for such plantation were carried out whenever needed.
The first cut was handly done after two months from planting (on June, 1 st ) using a very sharp stainless steel cutter leaving stubbles with 1 inch long. Other four cuts were monthly undertaken thereafter. Before each cut in the two seasons, plant height (cm) was recorded, while number plants/pot and fresh and dry weights (g) of the resulted clippings after mowing were determined after each cut. Moreover, the covering rate as percentage was evaluated using the method described by Mahdi (1953) . However, the means of each parameter abovenamed in the five taken cuts were collected and expressed in the tables as an average for all cuts. In fresh leaf samples taken from the last cut (on October, 1 st ), photosynthetic pigments (chlorophyll a, b and carotenoids, mg/g f.w.), as well as total indoles and total phenols (mg/100 g f.w.) were measured according to the methods of Saric et al. (1967 Saric et al. ( ), A.O.A.C (1980 and William et al. (1965) , respectively, while in dry samples, the percentages of nitrogen (Pregl, 1945) , phosphorus (Cottenie at al., 1982) , potassium (Jackson, 1973) and total soluble sugars (Dubois et al., 1956 ) were measured.
Data were then tabulated and subjected to analysis of variance using SAS Institute program (1994), according to Duncan's Multiple Range Test (Duncan, 1955) , to detect the significancy among means of various treatments.
RESULTS AND DISCUSSION

Effect of fertilization treatments on: Vegetative growth parameters:
Data presented in Tables (5 and 6) show that all individual fertilization treatments significantly improved all vegetative growth characters over control in the two seasons, but the best means were attained by humic acid, moringa leaf powder and commercial complete fertilizer treatments which gave records closely near together with nonsignificant differences among themselves in most cases of both seasons. The least improvement, however was ascribed to the individual application of diatomite powder at 1 g/l. On the other hand, the combining between humic acid (20 ml/l) and the other fertilizers (1 g/l) caused an additional improvement in all growth parameters, with the superiority of the combined treatment between humic acid at 20 ml/l and moringa leaf powder at 1 g/l which gave, in general the tallest plants, the highest No. plants/pot, the best coverage and the heaviest fresh and dry weights in most instances of the two seasons and followed by the combination of 20 ml/l HA + 1 g/l commercial complete fertilizer that gave records greatly near to those of the super combined treatment previously stated with non-significant differences among themselves in the 1 st and 2 nd seasons.
This may be attributed to lump the role of humic acid in increasing the availability of nutrients in the soil through influence on soil microbs activity, besides it contains NPK and some micronutrients necessary for good growth (Dorer and Peacock, 1997) , and the role of either moringa leaf powder as a natural source of minerals, amino acids, vitamins and antioxidants (Price, 2007) or the complete fertilizer that contains different macro-and micro-nutrients in providing the plants with nutrients necessary for healthy growth. 
Chemical composition:
It is clear from data averaged in Tables (7,  8 and 9) that fertigation with both humic acid and other fertilizers, alone or in combinations induced significant increments in the leaf content of chlorophyll a, b and carotenoids (mg/g f.w.) and the percentages of N, P, K and total soluble sugars relative to their contents in the leaves of control plants with few exceptions in the two seasons. However, the least increasing in such components were registered by the sole fertigation with diatomite powder at 1 g/l, but the mastership in both seasons was for the combined treatments, especially between 20 ml/l humic acid and 1 g/l moringa leaf powder, as such combination scored the utmost high content of the different constituents mentioned above and followed by the combination of 20 ml/l HA + 1 g/l commercial complete fertilizer that gave means occupied the second rank. This may indicate the role of humic acid in enhancing the metabolic activity of soil microorganisms and acting as a source of N, P, K and S for plants (Higa and Wididana, 1991) . Moreover, moringa leaf powder and complete fertilizer provide the plants with their requirements of minerals which activate biosynthesis processes in plant tissues.
A similar trend was also observed as well regarding the content of total indoles (mg/100 g f.w.), as it was significantly increased in response to the different sole or combined treatments employed in this work except for diatomite powder (1 g/l) treatment, to reach the maximum by combining between HA at 20 ml/l and moringa leaf powder at 1 g/l in the two seasons. The opposite was the right concerning total phenols content which was stable in most cases of both seasons, with the exception of 1 g/l complete fertilizer treatment, alone or combined with 20 ml/l humic acid that elevated such component to the maximum values in the first and second seasons, as well as the combination of 20 ml/l HA + 1 g/l moringa leaf powder that gave an opposite trend by reducing this component to the minimum values in the two seasons. This may be the direct reason for the excellence of such combination over all other treatments. 
